The approval of new biosimilars by national health agencies is expected to generate significant cost savings for health care systems. This is particularly the case with the biosimilar of rituximab approved for the Canadian market in 2019. However, several uncertainties remain regarding utilization of this agent.
INTRODUCTION
C ontrolling drug expenses is an important issue for hospitals.
Continual efforts are made by clinical teams to offer the best treatment at the lowest cost. Indeed, hospital pharmacies are constantly working to put in place mechanisms to optimally manage drug costs. In recent years, actions undertaken at both clinical and administrative levels may have prevented annual drug expenses from exceeding the allocated annual drug budget in some hospitals. Nowadays, hospitals are confronted with legislative and administrative considerations that have changed the environment in which pharmacy departments are operating in the province of Quebec. As a result, drug-related spending will become increasingly difficult for hospitals to control.
The arrival of some biosimilars on the Canadian market in the coming years may allow some control of drug expenses in the hospital setting. However, several uncertainties remain regarding utilization of these agents. A biosimilar is evaluated by legal authorities using thorough and rigorous analyses to confirm its structure, function, clinical efficacy, and safety are similar to those of its originator biological. 1, 2 However, there are many practical considerations, such as interchangeability, substitution, indication extrapolation, and logistics of product use and reimbursement, that may affect willingness to use a biosimilar for a particular indication. 3 More importantly, the use of a biosimilar is linked to its indications approved by Health Canada. However, scientific evidence might justify use of the reference product for some indications for which Health Canada has not granted approval, and the propensity of clinicians to prescribe a biosimilar for these non-approved indications is an important issue in the hospital setting. 4, 5 When a drug enters the Canadian market, the Patented Medicine Prices Review Board (PMPRB) generates a budget impact analysis. In most cases, this analysis estimates the economic effect of using the drug for Health Canada-approved indications. Hence, for some medications, this analysis cannot be applied "as is" to assess the impact on a hospital's budget, because the drug may be used for other conditions that have not been approved by Health Canada. This is particularly the case for the licensed biologic rituximab (Rituxan®, Hoffmann-La Roche Ltd, Mississauga, Ontario). [6] [7] [8] [9] Rituximab is a chimeric monoclonal antibody that specifically binds to the CD20 transmembrane antigen on mature pre-B and B lymphocytes. It is approved by Health Canada for the treatment of non-Hodgkin lymphoma, rheumatoid arthritis, chronic lymphocytic leukemia, granulomatosis with polyangiitis (Wegener granulomatosis), and microscopic polyangiitis. 10 However, data may also support its use for other conditions, 11 such as immune thrombocytopenic purpura, [12] [13] [14] autoimmune hemolytic anemia, 15 glomerulonephritis, 16 and (particularly) some oncological conditions, including Waldenstrom macroglobulinemia 17 and malignancies other than low-grade or follicular non-Hodgkin lymphoma. 18, 19 Indeed, rituximab has been identified as one of the most cost-generating drugs in our hospital, a large university teaching hospital in the province of Quebec, representing about 15% of annual expenses for drugs used in oncology and about 7.7% of total annual expenses for drugs.
The Biosimilars Initiative 20 was recently launched in the province of British Columbia. Under this initiative, the plan was to switch patients using etanercept, infliximab, or insulin glargine to biosimilar versions by November 25, 2019. As a result, British Columbia PharmaCare will cover costs only for the biosimilar versions. Other jurisdictions may decide to apply a similar policy, possibly extending it to all biosimilars, including those used in hospitals. Moreover, government authorities may even decide to completely delist the reference product. This could have an important effect on the management of these drugs in the hospital setting and could be of concern, particularly in oncology.
The current study was undertaken to explore how the arrival of a biosimilar of rituximab on the Canadian market could result in savings in the hospital setting, based on the indications for which it is likely to be used in the real world. This article should provide useful insights to anticipate future budget impacts, whether all uses would be linked to a preferred reimbursement policy or whether the decision to prescribe the reference product for some indications would be at the clinician's discretion.
METHODS
This study was conducted at the Centre hospitalier universitaire (CHU) de Québec-Université Laval, a large university hospital centre with 1263 beds. It is the largest hospital in the province of Quebec and one of the largest hospitals in Canada, serving a population of nearly 2 million. It offers a complete range of general, specialized, and ultra-specialized care and services. All adult patients (age ≥ 18 years) who received rituximab at the CHU de Québec-Université Laval were identified during 12 consecutive months (January 1 to December 31, 2016). For that period, the average dose (mg) per patient, the average number of doses per patient, the total number of doses, and the average total amount administered (mg) per patient were calculated. The therapeutic indications were determined and divided into 2 categories: indications approved by Health Canada and other uses. These indications were then grouped according to the following medical specialties: hematology, immunology, infectious diseases, nephrology, neurology, oncology, and rheumatology. The total drug cost of rituximab was calculated for each patient over the 12-month period and reported by indication. Because rituximab expenses remained stable from 2016 to 2019 and no new indication was authorized in the study hospital during this period, budget impact analyses were carried out using 2019 drug expense data (for April 1, 2018, to March 31, 2019). The proportion of annual expenses of rituximab for each therapeutic use was calculated in relation to total annual drug expenses.
Unlike pharmacoeconomic studies, budget impact analysis considers only drug cost. Therefore, no safety or efficacy data were taken into account in this analysis. Moreover, because both products have the same concentration and volume, there was no cost accounting for waste due to incomplete use of vials. In other words, under this analysis, one vial of the biosimilar was assumed to replace one vial of the reference product.
Regarding market share, various scenarios were considered. The first scenario reflects the situation in which the biosimilar of rituximab would benefit from a preferred reimbursement policy and would capture the whole market of the reference rituximab for 100% of the indications recognized by Health Canada in the hospital setting. The second scenario evaluates the additional budget impact of using a biosimilar of rituximab for each non-approved indication, grouped by medical specialties. Finally, the third scenario describes the situation in which the biosimilar of rituximab would replace the reference rituximab for all indications and uses, whether approved by Health Canada or not.
Summary statistics are presented for all variables. Numbers of patients and means with standard deviations (SDs) are displayed for continuous variables when the assumptions of normal distribution of data were met. Frequencies and percentages are provided for categorical variables.
RESULTS
A total of 436 patients were identified as having had a prescription for rituximab between January 1 and December 31, 2016. Six of these patients were excluded from the analysis because their data were incomplete, and 10 patients who were less than 18 years of age were also excluded. As a result, data for 420 patients were included in the analysis. The mean age of patients was 63.6 (SD 13.7) years, and 237 (56%) of the patients were men. Table 1 shows the therapeutic uses for which the reference rituximab was administered in the study hospital and the proportion of spending for each indication. The indications approved by Health Canada accounted for 59.8% of cases. Only 1 patient (0.2%) received rituximab for treatment of rheumatoid arthritis, which might seem to indicate that the field of rheumatology was underrepresented in the analysis. However, this did not affect the external validity, because rituximab is usually administered outside the hospital setting for this indication. Other (non-approved) uses represented 40.2% of the cases.
Overall uses were identified. Among these, glomerulonephritis (6.9%) and idiopathic thrombocytopenic purpura (4.0%) were the most frequent. Most of the remaining indications represented less than 1% of cases each.
Annual expenses of rituximab for all indications represented 7.7% of total annual drug spending. Rituximab-related spending for indications approved by Health Canada represented 5% of total annual drug expenses. About 6.7% of annual expenses was attributable to the use of rituximab for oncologic indications, including 1.8% for uses not approved by Health Canada. Approximately 35% of annual expenses of rituximab were for other off-label uses, including 22.6% in oncology, 5.6% in hematology, and 4% in nephrology. Table 2 shows the percentage savings from total annual drug expenses for each 10% reduction in the price of a biosimilar of rituximab relative to the price of the reference rituximab. Scenario 1 presents the situation in which a biosimilar of rituximab is used in the hospital setting only for indications approved by Health Canada. In this situation, each 10% decrease would generate annual savings of approximately 0.5% on total annual drug expenses. According to this scenario, the expected annual savings for a hospital having an annual drug expense of $50 million would be $248,809 per year (Table 3) . Scenario 2 shows the additional savings that would be generated with use of a biosimilar of rituximab not only for indications approved by Health Canada but also for other indications, based on real-world data observed in our university teaching hospital. For example, use of a biosimilar of rituximab for non-approved oncology indications would generate additional savings of 0.175% of total annual expenses for each 10% difference in price compared with the reference rituximab ( Table  2 and Table 3 ).
Within the third scenario, overall, each 10% reduction in the price of a biosimilar of rituximab relative to Rituxan® would result in annual savings of about 0.78% of total annual drug expenses for this large university teaching hospital in the province of Quebec, if the biosimilar was used for all real-world indications, whether approved by Health Canada or not ( Table 2 ).
DISCUSSION
Drug expenses represent a significant part of a hospital's budget. Despite the arrival of increasingly expensive drugs on the Canadian market, hospital pharmacies have, up to now, been able to control drug expenses. The arrival of generic oncology drugs and various clinical and administrative interventions have helped to offset the increase in prices. As a result, a slight decrease in total drug expenses was observed in our hospital from 2015 to 2017. However, among drugs representing a significant proportion of overall annual expenses, no generic drugs are anticipated on the Canadian market in the next few years. 21 Hence, the growing presence of more expensive drugs is no longer counterbalanced, and our hospital has experienced increases in drug expenses over the past few years. Conversely, the arrival of biosimilars could help to restore the economic counterweight that was previously exerted by generic drugs in the hospital setting.
As mentioned previously, much uncertainty remains about the introduction of biosimilars on the Canadian market in terms of their utilization, but also with regard to their price and the number of molecules becoming available. As reported in 2018 by the French Healthcare Products Pricing Committee (CEPS), the price of biosimilars in France was about 20% to 40% lower than that of the reference biologics. 22 In the province of Quebec, the biosimilar of bevacizumab, Mvasi TM (Amgen Canada Inc), 23 was recently listed, with estimated provincial savings of $34.5 million over 3 years. 24 Furthermore, over the next 3 years in Canada, the PMPRB anticipates the arrival of about 10 biosimilar products. 25 Regarding the rituximab situation specifically, the amount of savings that could be generated upon arrival of the biosimilar depends on 2 factors: price and utilization. Truxima TM (manufactured by Celltrion Healthcare Co Ltd and distributed by Teva Canada Limited) 26 is the first biosimilar of rituximab to become commercially available in Canada. A review was published in November 2019 by the Institut national d'excellence en santé et en services sociaux (INESSS), the health technology assessment body in the province of Quebec. 27 The indications approved by Health Canada do not include severe granulomatosis with polyangiitis (Wegener granulomatosis) or microscopic polyangiitis in adults, and it is unknown whether clinicians will adopt this biosimilar for non-approved indications. Rituxan® is approved by Health Canada for treatment of Wegener granulomatosis, but this indication represents only 1.0% of Rituxan® use in the hospital setting, corresponding to 0.1% of total annual drug expenses (Table 1) . Therefore, using a biosimilar of rituximab for this indication would not have a significant impact on annual drug spending, whereas using a biosimilar for non-approved uses in oncology could generate more important savings. Moreover, because of the uncertainty surrounding the amplitude of the price reduction associated with the biosimilar, in our analysis we considered several possible situations, represented by 3 scenarios. For example, every 10% price reduction relative to the reference product rituximab would generate savings according to the extent of uses in the hospital (Table 3 ).
Limitations
The current analysis was based on data collected for patients who received the reference product (rituximab) in 2016. It is worth mentioning that subsequent validations have shown that the proportion of rituximab used for each indication category has remained stable in the following years, given that no new indications have been approved. However, in the near future, the overall number of doses of rituximab administered intravenously may change, because a subcutaneous formula of rituximab has recently been approved by Health Canada. 28, 29 Hence, savings estimated in the current analysis for one specific oncologic indication may be greater than what will be realized following listing of the subcutaneous formulation. The results of our analysis should also be interpreted in the context of each jurisdiction. In particular, if a jurisdiction decides to apply a preferred reimbursement policy to the biosimilar of rituximab only for indications approved by Health Canada, scenario 1 would be applied. Hospital stakeholders and clinicians would then have to decide which part of scenario 2 they would be willing to apply in their hospital. If Rituxan® is completely delisted, scenario 3 would apply, with the biosimilar being used for all indications, whether approved by Health Canada or not. Such a policy could be implemented gradually, with Rituxan therapy continuing for those who are already receiving it and covering the biosimilar only for treatment-naive patients. However, given the nature of the indications and their associated duration of treatment, it seems that almost all patients will be receiving the biosimilar within the 2 years following implementation of the policy. Hence, savings estimated for the first few years will be overestimated. Finally, annual savings in our analysis rely mainly on the fact that, for oncology indications and treatment in the province of Quebec, rituximab must be administered in the hospital setting, with financing by the hospital; as such, the estimated savings would not be generalizable to all other jurisdictions.
CONCLUSION
The use of rituximab is an important aspect of total annual drug expenses for university teaching hospitals. Real-world data from one such hospital show that rituximab is prescribed for several therapeutic indications, but it is not known to what extent clinicians would be willing to prescribe a biosimilar of rituximab for uses that are not approved by Health Canada. The arrival of a biosimilar of rituximab on the Canadian market would generate significant savings. To properly assess the potential savings that this agent might generate in the context of a hospital's limited budget, it seems important to consider all of the indications for which it could be used.
